This study was designed to isolate and characterize the active compound(s) from the leaf extract of Pteridiumacquilinum after the aqueous and methanolic leaf extracts had been investigated on some female rats hormones One anthraquinoneemodin (1, 3, 8-trihydroxy-6-methyl-anthra-quinone) was successfully purified from the methanolic extract of the medicinal plant by Chromatography (VLC, TLC and Sephadex). The initial elution was with n hexane-ethyl acetate-methanol (18:22:3, v/v/v) as the two-phase solvent system and yielded 3.4 mg of emodin. The Vacuum Liquid Chromatography (VLC), fraction (from the methanol extract) was analyzed by Nuclear magnetic resonance (NMR) and the chemical structure of the anthraquinone was confirmed by 1 H-NMR and 13 C-NMR analyses. This is the first time this anthraquinone, emodin is being reported from P. aquilinum.
INTRODUCTION
Anthraquinones constitute an important class of natural compounds with widespread distributionand a wide range of activities. Every year a large number of anthraquinones, having varied substitution patterns, are isolated from Nature [1, 2] . RumexjaponicusHoutt.a rich source of anthraquinones, has been traditionally used for the treatment of heat phlegm, jaundice, constipation, scabies, and uterine hemorrhage in East Asian countries such as China, Korea, and Japan [3] . Zhao et al. [4] , isolatedemodinfrom the Rumexjapanicus and found to possess protective effects on hepatocytes and cholangiocytes. Zhu and colleagues conclusion, that antiinflammatory effects of emodin against collageninduced arthritis in mice may be due to its ability to inhibit pro-inflammatory mediators and that it may be a promising potential therapeutic reagent for arthritis treatment [5] .
In their previous research, [6] established that both the aqueous and methanolic extracts of the plant significantly (p <0.05) increased the levels of follicle stimulating hormones (FSH) and luteinizing hormone( LH) and showed a similar pattern with the standard drug, (clomiphene at 20 mg/kgbwt) used thus portraying its potential to enhance fertility by increasing serum levels of FSH and LH which in turn increase the number of oocytes released at ovulation possibly through its antioxidant properties.
Pteridiumaquilinum (brake, bracken or common bracken), also known as "eagle fern," is a species of African fern occurring in temperate and subtropical regions in both hemispheres. The extreme lightness of its spores has led to its global distribution, [7] . The Higgi tribe in Michika Local Government of Adamawa State Nigeria called it "Kudumbula", Hausa called it "wuyangiwa". The leaves of Pteridiumaquilium are used locally in Mubi and Michika local Government Areas of Adamawa State, Nigeria, for the treatment of bacterial diseases. The young stems are used as vegetables but their consumption is linked to the highest incidence of stomach cancer [8] . The leaves are traditionally given in form of decoction to women to boost their sexual drive and to improve fertility among the Kamue (Higgi) people (Personal contact / folkloric information and confirmed by many researchers [6] [7] [8] [9] of Adamawa State. In particular, emodin demonstrates anti-neoplastic, anti-inflammatory, anti-angiogenesis, and toxicological potential for use in pharmacology, both in vitro and in vivo.Emodin demonstrates cytotoxic effects (e.g., cell death) through the arrest of the cell cycle and the induction of apoptosis in cancer cells. The overall molecular mechanisms of emodin include cell cycle arrest, apoptosis, and the promotion of the expression of hypoxia-inducible factor 1α, glutathione Stransferase P, N-acetyltransferase, and glutathione phase I and II detoxification enzymes while inhibiting angiogenesis, invasion, migration [10] . Emodin in vegetative organs may help protect plants against herbivores, pathogens, competitors and extrinsic abiotic factors, such metabolites also enhance plant defenses by using different molecular targets of specific enemies through a variety of mechanisms of action [11] .
It is against this background that this research is designed to isolate, purify and characterize the active principles from the leaf extract of the plant with the available spectroscopic techniques in order to know what is responsible for the claimed activities. 
MATERIALS AND METHODS

Sample Collection and Authentication
Sample Preparation
The leaves ofwere thoroughly washed with tap water to avoid dusts and other unwanted materials accumulated on the leaves from their natural environment. The dust free leaves were allowed to dry under shade in chemistry laboratory. The dried leaves were pulverized by using mortar and pestle. Finally, fine powder was obtained from the powdered leaves by sieving through the kitchen strainer and used for extraction.
Sequential extraction using microwave assisted extraction (MAE)
250 g of the powdered sample was put into a glass (2.5 L) and 500 cm 3 of n-hexane were added to this. The bottle was put in a microwave set at defrost for 3 minutes and removed and cooled. This was repeated 10 times. After filtration, the residues were further extracted the same way using ethyl acetate followed by methanol. The yields were as follows: N-hexane, 10 g, ethyl acetate, 15 g and methanol, 28 g.
The vacuum liquid chromatography (VLC)
15 g of the ethyl acetate extract was dissolved with ethyl acetate and mixed with celite (a filter aid) and left to dry. The dried mixture was then loaded on to the VLC packed with silica gel. This was washed 20 times with 20 cm 3 each of nhexane. The gradient of the ethyl acetatemethanol was used to elute the column and 60 fractions were collected.
Thin layer chromatography (TLC)
TLC was carried out on all the fractions using a solvent system of 9:1 v/v chloroform in methanol. Fractions 12-19 were combined and allowed to dry. The dried sample was then dissolved in ethyl acetate but yellow crystals were left undissolved. This was carefully washed. A yellow component was thus purified, spotted on the TLC plate and was labeled as fraction 1 (F1).
Sephadex column
The dissolved components of fractions 12-19, were put on the sephadex column and eluted with solvent system of 1:3:3 v/v/v methanol, chloroform and ethyl acetate. 70 fractions of 20 cm3 each were collected and spotted on the TLC plate.
Nuclear magnetic resonance (NMR) analysis
Fraction 1 of the VLC, (yellow colour) purified using sephadex column was sent for NMR analyses. The NMR spectra were run at SIPBS, University of Strathclyde, Glasgow, UK. on a JEOL-LA-400 MHz FT-NMR spectrophotometer.
RESULTS AND DISCUSSION
Chromatography (VLC,TLCand Sephadex)
The yellow component was purified from fractions 12-19 since it could not readily dissolve in ethyl acetate. The TLC was carried out in the solvent system of 9:1 v/v chloroform and methanol. This yellow component gave one spot on the TLC with a retention factor (Rf) of; Rf (F1) = 2.2/3.7 = 0.59
Structural
Identification, Characterization and literature
Comparison of Fraction 1
The 1 H and 13 C nuclear magnetic resonance (NMR) of the spectra were recorded on NMR machine using deuterated solvents and the results are presented in Tables 1 and 2 and their values are compared with those in literature reported by Shuying et al. [12] , in Table 3 . 
DISCUSION
The leaves of P. aquilinum were extracted with ethyl acetate and methanol and quite a good yield was obtained from both solvents. The phytochemical screening of this plant showed that it contained various classes of compounds which confirmed its traditional use. The ethyl acetate -methanol extracts were chosen for isolation because, the phytochemical screening revealed the presence of more components in them. From the vacuum liquid chromatography, a yellow sample (emodin) was obtained and sent for NMR analysis.
When the ethyl acetate solution of emodin, was incidentally mixed with a detergent solution, the colour changed to deep red. This was further tested with other kinds of detergents which contained two ingredients in common-sodium bicarbonate and optical brightener. The solution of emodin was separately mixed with solutions of NaOH and HCl to test for the acidity effect, but no colour change was observed. When mixed with a solution of sodium carbonate, the colour changed to light orange showing the unsaturated nature of the compound.
The signals / Chemical shifts of the yellow substance, emodin were recorded successfully based on 1& 2-dimensional NMR spectroscopy.
The NMR experimental values of emodin are in agreement with the ones reported by Shuying et al. [12] , as compared in Table 3 .
CONCLUSION
From the methanolic and ethyl acetate crude extracts of P.aquilinum,emodin was successfully isolated for the first time which appeared to be the dominant compound in the leaves of the plant. This could be used for bioactivity studies and the method could be used for other plant isolations.
RECOMMENDATION
Emodin (the isolated compound) should be tested for fertility-boosting effects since the plant from which it was isolated is used to treat infertility problem by some people and the deep red colouration produced on mixing the methanol solution of emodin with solution of detergents should be investigated spectroscopically in order to reveal the structure of the red product.
